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great: and as it was shown, at a later time, that in the first case one had to do with a separation into hydrochloric acid and ammonia, so one is ready to suppose that similar processes happen in certain solutions. It must be granted, however, that the deviations of this kind which occur in solutions are much more numerous, and are exhibited by substances the separation whereof, under ordinary conditions, cannot be accepted without hesitation. For instance, most of the salts, and the strong acids and bases, belong to this class of substances, when in aqueous solution: and this was the reason why what are called the normal molecular depressions of frcezing-pointa and vapour-pressures were not discovered until Raoult made use of organic compounds, for the behaviour of almost every one of these compounds is normal. To give prominence, as I have done, to an Avogadrean law for solutions, appears, therefore, to be a hazardous proceeding; and I should not have done it, had not Arrhenius convinced me, in a letter, that in the cases of salts and similar compounds we have probably to do with separations into ions. So far as investigation has gone, it has been found that solutions which obey the law of Avogadro are non-conductors; and this fact indicates that separation into ions does not occur in these cases: moreover, further experimental proof is found in the fact that the deviations which other solutions show from Avogadro's law can be calculated from their conductivities, by using the assumption which has been made by Arrhenius.
" However this may be, an attempt is made in the sequel to take account of these so-called deviations from Avogadro's law, and to give such a development of the formula of Guldberg and Waage as is made possible by applying the laws of Boyle and Gay-Lussac to solutions."
Proceeding thermodynamically, van't Hoff obtained an expression of the law of Guldberg and Waage which differed from that he had already deduced only in that the new expression contained a certain factor (represented by i) which depended on the molecular concentrations of the solutions. He showed that the experimental data established by Raoult for the depressions of the freezing-points of aqueous solutions enabled values to be found for the factor i, and that the application of the expression, with the values so obtained for the new factor, to many series of measurements of chemical change, gave results which were in close agreement with those established by experiment.
The physical meaning of the factor i, introduced by van't Hoff into the expression of Guldberg and Waage/s law, was examined by Planck,1 who called it "the decomposition-coefficient of the molecules in solution." Planck said:
"If the number of molecules of a dissolved substance is i times greater than would be the case were the normal molecular weight of the substance maintained, then, not one molecule, but i molecules of the substance take part in a chemical reaction, and the number i necessarily enters into the ex-
1 Zetisch. fur physikal Chemie, 1, 577 [1887].                          ~~